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(54) POWER CONVERTER 



(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
converter which can detect an earth or other troubles 
rapidly regardless of a current breakdown strength and 
can reliably protect a semiconductor switching element 
against overcurrent 

SOLUTION: This power converter includes a voltage 
sensor 23 for detecting the voltage between the 
collector of an IGBT(insulated gate bipolar transistor) 
6 and the emitter of an IGBT 8, and a voltage sensor 24 
for detecting the voltage between the collector of an 
IGBT 7 and the emitter of an IGBT 9. When the voltage 
VC1 of the voltage sensor 23 becomes a value not larger 
than a specified set value A, and that state continues 
for a specified set period of time T, it is judged that 
there is an earth at a point P and, immediately, the 
IGBT 6 is turned off. 
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9 ©tti^J 4 BfS© L * 1MB 4 £ A*4 LT »(W S» 2 
OtfctSBB. 6 2 *$ <fct*6 3 B*ti-e*iik«@»6 0 te 

£ve i ©aa^^se-r-ssiEiaiss. 6 4 «sess§6 

2fc<fcO*6 3«:A^<i:Lt:SW^-r-50R@88. 5 2BO 

f-SEttdss io~i3 ^y- h ^±*g^s zmti-rz * 

[0040] &tC. H 1 4 ©ttl**lf£@&4 2 AtCj: ^ 
flW&i*tij«ftttc-p#0 1 6 ©2 5 >y^ + -h&#Jl 

L-cawwf iu0 (a) - (d> «&y- hiBttse 

10-1 3©U^7 (e) ~ (h) «#DIVu, Vv. 

(e) ) iiEVy (m (h) ) tum-mmtstts. 

•S©"C. tt^lHlS§5 5©aj27tt0r<&5., PJ«CCj:bf5@ 
g§5 6©ffl*t 0r-*S„ B#iat = t lKfeUtQ 
jSKiiB^SiL&i-r^i. *EEVy*5«KHSTT5 
(151(h)) ©-C. tb$51IS§5 5©ttS**il «Ci£%±*5 
0 (15 ( i ) ) . OR[51ifg5 7*«r (IU (k) ) . $ 
-fv-BBSZa&JIftfPO-CRje^lWTfft, BfP^ t = t 2 

[0041] a±©*a»ffK:«"3#. tttt»Q^iott 
*st «k s ti. y- h <fjh}g^ s #y- h muae 1 

0. 1 HCjgmSft. mhMlCiX. IGBT7?:S^i!p 

(c^-^uTjami^A^^a-r-s (iu (n) ) . p^.©«6 

*&©Ji^«l:bieli!SS5 6©m^j*5ii%±*i«3|5l^(C I G 

BT6?rji^{c:^^-r^„ ^c*j. 01 4(om^mMm 

S§4 2AT«. tb!51ISg5 btoZ&b 6©£H:tt©ORtfJ 

^(cio y- hfEttHK io<tii tfey- \-»±m<£ 

#y-ngifti3issi i{cy-K?±jg^s*^mt,. j* 
¥3?0SS5 6©a^(cs-^#y- h.ig!»0!g i o ccy- h 

[0042] ^«C0 1 5©i!fti«l#iMls]584 2 BiCfcST 
-A^S^tBS&mco^S 17©^-Y5>y5 L + -h«: 
#ML-ri!iBJt--2». I5J0 (a) - (d) (i&y- hlESft 
IhIJSI 0- 1 3©W2>. (e) ~ (h) Ji&mUVu. 
Vv. Vx. Vy©jgfl5-C*^. iE^Silf^fJ. fiEEV 

u<bm)IVx4©fnt*. e^RjoS^^tcfcit^Sl^ 
jA**^w5f-5£©^Efii-c4) o . tk^mas 6 0 {* 1 * 

W*L-S£- 5 -CSlKlHlSg6 2«0W^)-C*S < . ISJ^tC. J5 



(7) 
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3£IhJS&6 3<D&f}i>0-C$>Z. 4\ B#fH t = t 1 tc*i<,> 
t, UtBTT-A© I GBT8TT-ASs$g*s^L.fc 
£?-£<!:. ^JEVx*i^Ci£T-r-S <m (e) ) or, 
£3511886 2<Dmj3Wl<tCtt±.i)S*) (PJ ( i ) ) . O 
R08S6 4 4Sr (P) (k) ) , *-<v-[5|S§5 2 s&sflb 

fl^rKjemniim t = t 2ry- hmjb^s 

[0043] Ja±©tfeW«l^{CS-3t, &P§«UtBTT 
ttBgSi o~l 3«ciHUi§n« HJaW{c«. IGBT6 io 

(m) (o) ) . uffl±r-^«oa»»*l5l«{cifc«IlK 
6 i rtaai-ra. 

[0044] fr*s, 0 1 5 ©jfe|*«£[5!Sg4 2 B rti, 
53£lslgg6 24s«fctf6 3©ffi;fr©ORffi2>K:<k<5y-F- 

kmski o-i 3ic>f- n?±jg^s^a-r-&<t i 5 

10, 1 2«cy-h<?±fi^fS?:^tHb t 3 

©m#«c«-3& y- h mm®& li, 1 3 ic y- h w it 20 
}i^S£i£ffi?- L,r gic, Ei5©& 

»@B5 8raHffl/*oa*%tfc«HJS6 0©-#©A 

t>t?zmi&twc&. heevu tuxi©«©*e>ptfii 
-*©A*<t-rs«^iL,rt. ±iEu*<tP5i«©«i{'P 

[0045] &*J. ±iBSJB«Wr«. 5 ^>^3R 
Kit I GBTfc&fflG/cti^COOTl&i^Ufctfs, 
GTOJ&:i'ffe©@a©^-Y y^>^^{Ct|g)«{CiSffl 30 

r^sciHm^srfc^c^ 

[0 046] 

[2feW©£dJH] fcLtwJ^ft:, c©^B^c^^>m^^ 
ggW:, * A v ^>^^6)&S±T-*f©T--A£ 
ttifrti, -Jfg*5gSfi34i/cHg£SiS©MiS{CS!BgL. ± 

i,»r. ±iax^ ^^>^iF©^^©^H^ai^--s 

^BE-fe>-9-*«^. C©mEE-«2>1J-©W**><E>±fB«7 40 

? ^vya^^-^f -sft^3itoLr±ieii6*s$fc(* 
^{c^^^sE^wso-r-sjc^cci/fcor, ^g©« 
mm&&atts:*). 

[0047] $/c. c©^(c^€,m^^s«. -e 

©±T-A©X ~j ^>y^ J F©iE« : F-i^igtI©T 

r- a©* » ^>y^©*gffi^t©ra©mBE*^ 
m-rsmEE-fe c©^iH2>-9-©tii^AJBFf5£ 
©ta^fBWTi ^mmr- a©**«^© so 
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*7f-5<fc5K:i,/£:©r, £*BH@©®E-tz>1fK:J: 

[0 04 8] HS/c, C^K^S^MMliJ, 
©Ri3©1IK£&aTSmjE-te>1f£(§*, SKtB©±T 

- A©* -7 > ifttifi* >gjjf^C(j{C±ieHE-fe>* 

©m^*59T«©S3£fflOT«CJ& SSI£tBT-A© 

**m*©ife*S^W»fi/r^fe±r-A©^^ 
^sB-?-**:?"* - -&«fc5{CLfc©r. &tBlfI©^0E-fe> 

met o. Sigfflr-A©flfi$&(cs-^<ja^jffi5!ne.^-< 

[0 0 4 9 ] $fc, C©^Bj{c^Sm^^S«, 

©±t-a©x >t v?>?m*<o]Emis%?±-0ims&?-± 
*3WBf3e©aKeiieu:Kft r>fc t z^mBT- a©**: 

&<&*©«&& £ «i u r ^LtT - A©* -f 7 ?- > 
-?£*73-£<fc$icbfc©r, &fflHl©mjE-fe>1f{c 
«fc<5. ^IStiT-A©t6ifS«cS^<i@«ig^6x-f 

[ o o 5 o ] t fc. c©»w«c«s«*a»iartt. t 
©±t-a©^ » ^>ifm^f-(onm^ tmmatm 
fesffetBciT-A©^^ ^>^s^-©*e^<fc© 

Rfl©SU£&ffi-r&SE4z C©^)H2>-9- 
©ffi^*5. Bf3E©R3e«raJ!sU:«:tofcorBf3e©a93eiB 

OTi&o/cit. ±ie^te*B*>fl!!lf #>©i>-f n*>-c* 
o r -e©±r - a©x a v > >W)ftcp ©ta 

©T - A +*«a*©«WS <t *J»f b r ^fgi{fe#&tB©±T 

tB^o m©mEE-k>tntj;9. ftM§«c»'3<ji««E*> 
coos i ] c<D&wic{fczmt)$i&gim*. * 

©mi i^2©2tB©T-A^P>ES^S*^SCC*3^ 
r. ±fBHn. ^2tBS±TT-A©S^^ 7^>^ 

^F©iEmw®ra©m)i*^ai-rsMJi-ir>if, ±ib^i 

tS±T- A tm 2 tlTT- A©^BE-fe>-9-©tH^?:A/J 

t L-zmttzm i ©itfsisiss. *jj:o'±ibii2 ta±r 

-A 1 *BT7- A©ME-b>-^©ai*%A*<t bt 

i&frr 2 (DtusBss««A . jjbjb i ©it^mss© 

.■S©«M8 i WW L r item 2+B-hT — A©^-Y 

r±IB^HB±r-A©X^9 5 : ->^^^^7t-2>J: 
^(cufc©r. J:DfflS©Si,»«!j*&«iai*5Bitg < hfe6. 
[o o 5 2 ] g/c, c©^«c^^m^^g{*, ^e- 
©m i <DkmM®<DBij]tm2<Dmm®o>mt>t£A 
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#£*>±# o fc t &m i m 2 pra©±r - a©* 9 ^ 
[0053] c<D?twicmz>mt)$ttii%im.i*> * 

©m <tf£2©2tB©7-A*>6*3c&1I;^&§fcfc<,> 
r. ±T7-aoS^ » y^©iE1Wf«HW>« 

■r4«wia»*«*. coftuwaiBoawj**. bbs©** 

fe^BfeUiK fcfc o TiJfi&DRj£fietTi fc o i * . 
±iB±T7 - A ©l »-r*i#>©7 - A*g*& £ *lj»r l> X ±IB 
iT7 - A©X A v * > ^5RT-& *? ? £ «fc 9 fc bfc© 
r. T-A5S»Srj£-«»*>lC«IWbX^ y^^JR^F-fciS 

[0054] * fc. C®fe|IIfcffi&1fcfc£&&B»:. * 
©Sfil i^2©2tB©T-A*»?,^S*^Jfeg{Cfel> 
r. ±T7- A©&* -Y » y3R-?©iE»llffira©S 
BE**ffl-S"4*EE-fe>1f. *J«fctf±fe±T-A©fIIE-fe 
>-^©m^i±l2TT-A©miEE-fe>-9-©W*t©M© 

*s. HFf5c©S25E«Fffl«±fc*>fcor»f5E©tS€fiS«Ti 
teofci*. ±K±TT-A©«,»-rn*©T-A}@t&i 
*WrLr±E±TT--A©vW 9 ^>y3R-T-**7-r* 
i^KlfcCC, T-A^^jl^HC^ttJO^-f 

[BiB©far«&ttiS] 

CHI] C ©fPJ©lHSS©}f^ 1 (c W -5 

g£^f*»$0-e£>.5. 

[02] 01 ©fc|*«j£«tttf hIKttBK 2 5 © 

[03] 01 ©a*^gs$®©i»©^w«aaftfp€:iji 
[04] c <DMn<Dmm<DBm 2 k *>•«■ ^ wivm&i 

[05] 04 ©»!»«£«« ^y- hHftBNF 3 0 ©: 
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[06] 04 Ofltt&ftttKOttflmUllgmfteK 

[07] c©ieia©iot©BSS3fc*jw-5s^^si^ 

[08] 07 ©4fePS*lJ5£«tt6#y- h ggSftilss 3 3 © 

[09] 07 osASQMKsostmfttu^nHif^tt 

10 [010] c ©&g?©*jSfe©j&®4 tc*>w s«E*£fe 

[011] 01 o<Dtmmfemmtff- hmtom&3 

6 ©rtspii^^^-r 0-ca -s. 

[012] 010 <Dm%m$i$i&<D&&iktii&fmv$ 

«WW**-f 3>y*+- ht?**. 
[013] C G#BB©5dfe<!»&tt5 tCfctUlMft 

[014] 01 3ttBtt£HIS4 2 A©[*iBP«RR*^ 

-rat?**. 

20 [015] 013 &|5$«5£IHSS4 2 B©F*»SPflJj££;n 

•T0-e*s„ 

[016] 01 4©&»TOe|jg4 2Afc<fc~SaM58£ 
[017] 01 5®^tt£BH4 2B<<:J:&ftMttt 

a«aaw¥*»w*'s * -f s > y* * - f -e* s. 
[018] ^<Dtt3am&znk-rmfm-eab2>. 

6~9 IGBT. 10~13 y-hSKtt@BS. 2 
3, 24, 27. 28, 3 1, 32, 35, 38~41 
30 «0Hz>-»>\ 25,26,29,30,33,34,36, 

37 imrmmmt*- hmmmm, 42 mmsz 
mm. 51 j&Rweiisg, 52 *4v-hb. 53 

y-MBSfrBSS. 55, 5 6, 6 0, 6 1 Jt&H 
SS. 57, 6 4 ORB». 5 8, 5 9 ft|JM3ft. 6 
: 2, 6 3 KSteHSg. 
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